glucose. Palmitoleate, the monounsaturated counterpart of palmitate, does not affect glucose-stimulated insulin secretion (GSIS) and does not protect against the harmful effects of palmitate. We have shown that palmitateinduced GSIS impairment is linked to attenuation of glucose sensitivity of mitochondrial respiration and dampening of the coupling efficiency of glucose-stimulated oxidative phosphorylation [1]. Since these bioenergetic parameters are affected similarly by uncoupling protein-2 (UCP2) activity [2], we hypothesised that UCP2 mediates palmitate-induced defects in oxidative phosphorylation. To test this hypothesis we are performing a mitochondrial respiratory analysis with UCP2-depleted INS-1E cells subjected to bovine serum albumin (BSA)-conjugated palmitate and palmitoleate, added alone or together. Preliminary data suggest that 70% UCP2 knockdown through RNA interference does not significantly affect the glucolipotoxic effects of palmitate on the mitochondrial respiratory response to glucose and the coupling efficiency of oxidative phosphorylation. Palmitoleate remains relatively harmless in UCP2-depleted cells and still does not protect against palmitate toxicity. These data suggest that UCP2 does not mediate the palmitate-induced defects in oxidative phosphorylation and, consequently, GSIS. We will show the full analysis of this ongoing bioenergetic study, including effects of UCP2 knockdown on fatty acid exposure at low glucose levels. Moreover, we will evaluate by static and dynamic GSIS experiments if and how UCP2 depletion affects fatty acid effects on insulin secretion. Fatty acids are important to the pancreatic β-cell for its normal function, but elevated levels of free fatty acids are associated with an increased production of reactive oxygen species and augmented glucosestimulated insulin secretion. Mitochondrial uncoupling protein UCP2 plays an antioxidant role in pancreatic β-cells; however, the molecular mechanism is still poorly understood [1]. Our previous studies provided an evidence for antioxidant role of UCP2 in synergy with a redoxactivated calcium-independent phospholipase A2γ (iPLA2γ) in isolated murine mitochondria [2]. Here, we tested the hypothesis that UCP2-mediated, iPLA2γ-dependent antioxidant action protects pancreatic β-cells from acute cytotoxic effects of saturated fatty acids. Using the model of INS-1E insulinoma cells, we exposed the cells to various concentrations of palmitate and measured the kinetics of insulin secretion and the rate of superoxide production in the mitochondrial matrix. In the absence of palmitate, there were no significant differences in insulin secretion between non-targeting shRNA INS-1E controls (ntgINS-1E), UCP2-silenced and iPLA2γ-silenced cells in the presence or absence of stimulatory glucose. At low concentrations of palmitate (bellow 30 nmol 10-6 cells), insulin secretion was elevated in ntgINS-1E controls, but markedly inhibited in both UCP2-silenced and iPLA2γ-silenced cells. At corresponding concentrations of palmitate, the mitochondrial superoxide production was attenuated in ntgINS-1E controls, but elevated in UCP2-silenced and iPLA2γ-silenced cells. These results are consistent with the synergic role of UCP2 and iPLA2γ in a feedback downregulation of mild oxidative stress and indicate that UCP2 and iPLA2γ protect β-cells against toxicity associated with acute fatty acid intake. This work has been supported by Grant Agency of the Czech Republic, grant No. P302/10/034, P305/12/1247, and P304/10/P204. We describe the functional characteristics of mitochondrial uncoupling protein (UCP2) in endothelial EA.hy926 cells and isolated mitochondria. We compared the UCP2 function in endothelial cells cultured in medium with either a high (25 mM) or normal (5.5 mM) glucose concentration. We described concentration-dependent effects of free fatty acid, linoleic acid (LA) and purine nucleotide, GTP on endothelial UCP2 activity (i.e., stimulation of respiration and decrease in membrane potential). The UCP2 activity was significantly higher in mitochondria isolated from cells cultured in high glucose concentration. We also observed increased expression level of UCP2 in response to high glucose. Reactive oxygen species (ROS) production was measured in endothelial cells and isolated mitochondria from the control and high glucose cultures. We evaluated ROS production under activation of UCP2 by LA and inhibition by GTP in isolated EA.hy926 mitochondria. In mitochondria from high glucose-treated cells, a much higher LAinduced GTP-inhibited decrease in ROS generation was observed, indicating antioxidative function of UCP2 that was elevated under stress conditions. Moreover, to examine the role of UCP2 in high glucose-induced oxidative stress of endothelial cells, we silenced UCP2 gene expression using UCP2 siRNA (h) in control and high-glucose cells. UCP2 gene silencing led to an increased rate of mitochondrial ROS generation, especially in high glucose-treated endothelial cells. Mitochondrial and non-mitochondrial ROS generations were greater in high-glucose cells than in normal-glucose cells independent of UCP2 gene silencing. Furthermore, an immunological analysis with antibodies raised against intracellular adhesion molecule-1 (ICAM-1) identified increased inflammation in high-glucose endothelial cells, especially in those with UCP2 silenced. In the present study, we described a functional characteristic and antioxidative role of endothelial UCP2. Our results confirm the implication that UCP2 may serve as a sensor and negative regulator of mitochondrial ROS production in endothelial cells with elevated glucose levels. This work is supported by the European Abstracts e36
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